The purpose of this study was to assess the probability that the introduction of one or more bovine herpesvirus 1 (BHv-l)-seropositive animals would result in the bulk milk of a clean herd becoming BHV-i-positive. Probability calculations (stochastic and deterministic) were based on the distribution of the log(titre) of 828 positive animals and the daily milk production of the herds and of the individual cows. They showed that the probability in average sized herds of 45 dairy cows is only between 10 and 25 per cent and that even in small herds of 25 cows the introduction of a positive animal would go undetected in the majority of cases. It is concluded that if the bulk milk has become BHV-1-positive it is most likely that the infection has spread.
INFECTIOUS bovine rhinotracheitis (IBR) is caused by bovine herpesvirus 1 (BHV-1). In the Netherlands it was first diagnosed in 1971 and at present at least 75 per cent of the 38,000 farms with dairy cattle are affected; the within-herd prevalence may vary from 0 to 100 per cent (van Wuyckhuise and others 1993). Other European countries including Denmark and Switzerland claim to be free of the disease, while in France and Germany several regions have low levels of BHV-l infections (SGD 1994) . To maintain the current export position for animals and embryos, attempts are being made to eradicate BHV-1 from the Dutch cattle population.
Bulk milk samples were screened for BHV-1 antibodies in autumn 1994. If this test is strongly positive, the herd can be vaccinated with a mutant deletion (marker) vaccine to decrease the number of positive animals. If the bulk milk sample is negative or only slightly positive, the next step is to test all the individual animals. Positive animals can be removed, the herd can be certified free of BHV-1, and bulk milk samples are tested regularly to confirm its negative status (SGD 1994) . A similar approach, based on the results of a study in Switzerland, has been recommended by von Forschner and others (1986) . However, it is questionable whether such regular bulk milk sampling would detect the reintroduction of BHV-1 (the major route being the purchase of infected The calculation of the log(titre) of a sample was based on the log-logit method described by Ritchie and others (1981) . The log(titre) of a sample is defined as the Log2 of the dilution at which the OD is exactly 50 per cent of the highest OD measured on Subsequently, a sample regression line was calculated using the OD of the sample dilution with an OD closest to 50 per cent of OD and assuming that it would be parallel to the line based on the positive standard. The sample's log(titre) was determined from this sample regression line. 2 3.5 5 6.5
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On the basis of the frequency distribution of the log(titre), the probability that a positive animal would convert the bulk milk status from negative to positive can be assessed. For this, the daily milk production of the whole herd and of the positive animal must be specified. The probability of conversion can be calculated in a deterministic or stochastic way; the latter gives information about the variability of the probability.
Using a deterministic model, the probability of conversion is calculated from the dilution factor (D) of the infected milk in the total bulk. The log(titre) of the positive milk should then be at least equal to the Log2 of this dilution, LogD. The probability of conversion equals the proportion of the animals that have a log(titre) .LogD.
The stochastic approach consisted basically of 100 random selections of a positive animal. Subsequently, it was determined whether the log(titre) of the selected animal exceeded LogD. By making 100 selections the probability of conversion was calculated as the number of conversions divided by 100. To assess the random variability this process was repeated 100 times, resulting in 100 probabilities. Table 1 shows the results of deterministic calculations for various levels of milk production of the herd and of the positive animal. In larger herds with a high daily output of milk, the probability of conversion would be very low (less than 10 per cent) and hardly varies with the milk yield of the positive animal. The introduction of more than one animal increases this probability. Suppose that the milk of two cows, producing 20 and 30 kg, is added to a bulk of 1000 kg. Then, the probability of conversion is almost equal to one minus the probability of adding two of these animals that both do not convert the bulk milk status: 1-[(1-0-095) x (1-0.175)] = 0-25 (data from Table 1). To predict the probability of detecting bulk milk conversions, it is necessary to know the distribution of the amount of antibody excreted in the milk of positive cows. Over 1000 milk samples from individual cows in 23 herds were available, but the corresponding bulk milk samples were not available. It is difficult to say whether these 23 herds (or the positive animals) were a representative selection of the total Dutch population of cows. However, the prevalence of 67 per cent of Buv-1-positive cows was similar to the national prevalence of 75 per cent (van Wuyckhuise and others 1993), and the sizes of the herds, ranging from 19 to 93 cows, were in the normal range. It is concluded that the results should not be biased to a large extent.
Results

Blocking
Infection with BHV-1 is confirmed by a gB blocking ELISA (Kramps and others 1994) in either undiluted serum or milk, the criterion being a blocking percentage greater than 50 per cent. Using the 1:4 dilution resulted in the loss of some weakly positive samples, because their ODS were out of range. This affected the frequency distribution in such a way that the number of very low log(titre) samples was somewhat underestimated, and as a result there was a slight overestimation of the probability of conversion.
The frequency distribution of the log(titres) appeared to be 
